Partial decay widths of the heavy-light mesons, D, D s , B, and B s , emitting one chiral particle (π or K) are evaluated in the framework of a relativistic potential model. Decay amplitudes are calculated by keeping the Lorentz invariance as far as possible and use has been made of the Lorentz-boosted relativistic wave functions of the heavy-light mesons. New formulation for the decay amplitude is given. One of predictions of our calculation is very narrow widths of a few keV for yet undsicovered B s (0 + , 1 + ) mesons corresponding to 2S+1 L J = 3 P 0 and " 3 P 1 " assuming their masses to be 5617 and 5682 MeV, respectively, as calculated in our former paper. Here double quotation marks denote that they are mixed states between 3 P 1 and 1 P 1 and the dominant states are expressed by those without quotations. In the course of our calculation, new sum rules are discovered on the decay widths in the limit of m Q → ∞. Among these rules,
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Formulation of Lorentz Invariant Decay Amplitude
The decay processes of the heavy-light systems have been extensively studied by many people. [1] Most of them semi-relativistically treat hadrons and the overlap of heavy mesons is estimated using their meson wave functions in their own models. Assuming the emitted chiral meson/photon is expressed by the plain wave, e −ikx , people normally adopts the following expression as the decay amplitude,
without any phases in the initial and final states, ψ Xi and ψ X f of the heavy-light mesons X ( ) . However, we have a phase factor in our relativistic wave function which is defined as,
where X ξ (= ξ x + (1 − ξ )y) denotes the position of the heavy-light meson and ξ is a free parameter. If we set ξ = 0 or 1, then X ξ coincides with the position of the heavy quark or light quark, respectively. With the initial and final phase factors as well as a phase from the plane wave function of the decaying particle, we need to correctly formulate the Lorentz invariant decay amplitude.
As described in detail in Ref. [2] , the decay amplitude, independent of ξ as expected, can be given as
Here the final expression is written in terms of the rest frame wave functions, ψ ( ) ( x; M ( ) ), G is a Lorentz-boost operator, γ is a Lorentz factor, and V is a velocity of both initial and final heavylight mesons in the Breit frame. Three phases coming from initial, final and decay particles give the four-momentum conservation, δ 4 (P − P − k). There remains, however, one phase which comes from the recoil effects of the initial and final parcitles, e −2im Q V z , whose phase is equal to −i| k|z of the plane wave in the heavy quark limit but they are different in general with finite m Q . We assume chiral interaction of pseudoscalar mesons (π and K) with light quarks. In the present paper we only compute one pseudoscalar particle emission from heavy-light mesons, and then the relevant interaction Lagrangian is as follows:
where g is a dimensionless coupling constant and f π is the pion decay constant. Here the flavor SU(3) symmetry is assumed and φ i j 's represent the octet meson fields, that is,
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The mixing of π 0 and η is taken into account with a small parameter ε as follows:
This is used to calculate decay widths of D s0 (2317) and D s1 (2460), which are below the DK * thresholds so that we need the isospin breaking term, i.e., π 0 − η mixing.
Form Factors
In general the matrix elements of the axial-vector current between the various spin states of the heavy-light mesons have the following tensor structures,
3) 
PoS(QNP2012)095
Chiral Particle Decay of Heavy-Light Mesons Takayuki Matsuki which in the Breit frame is related to V by
In our model the 1 + mass-eigenstates appearing in Eqs. (2.4) and (2.5) are characterized by the quantum number of j = L + s q , and 3 P 1 and 1 P 1 dominant states are denoted by " 3 P 1 " and " 1 P 1 ", respectively. This is the reason why we have two kinds of form factors in these equations, i.e., k = 4, 5 and k = 6, 7. There are also two 1 − states with k = 1, 10 in Eq. (2.1) corresponding to 3 S 1 and 3 D 1 states, respectively.
Numerical Results
In order to obtain explicit forms of the form factors ξ A 's, we need to calculate the matrix elements by inserting the explicit forms of the wave functions. According to Eq.(1.3) the matrix elements of the axial vector current are evaluated in terms of the wave functions in the rest frame of the heavy-light mesons, ψ i ( r, M), as follows:
where q = −2m Q V , σ i ≡ σ i ⊗ 1 2×2 , and n = r/r. By substitution of the explicit expression for G, the matrix elements of each component of the axial vector current are obtained. After expressing the form factors ξ A 's in terms of the radial wave functions u's and v's, the decay widths can be calculated using the following expression,
where k R is the momentum of the chiral particle in the rest frame of the parent heavy-light meson. The input parameters are determined to reproduce the mass spectrum of the heavy-light mesons in Refs. [3] . Their values are shown in Table 1 . 
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Discussion
In the limit of m Q → ∞, we have discovered a new type of the sum rule as follows:
where P stands for the four-mometum of the heavy-light meson, k is the eigenvalue to discriminate the spin multiplet, and p and q label the polarization of the total spin. The sum is taken over all states belonging to the same spin multiplet.
There are numerous studies to compute the decay widths using the Schwinger-Dyson amplitudes, for example, Ref. [4] and references therein. The coupling constantĝ appearing in these articles and our axial-vector coupling constant g appearing in Eq. (1.4) are related to each other in the case of D * → D + π or kinematically forbidden case of B * → B + π as follows:
A2 ≈ĝ. 
